High-dose b-carotene supplementation in high-risk persons has been linked to increased lung cancer risk in clinical trials; whether effects are similar in the general population is unclear. The authors examined associations of supplemental b-carotene, retinol, vitamin A, lutein, and lycopene with lung cancer risk among participants, aged 50-76 years, in the VITamins And Lifestyle (VITAL) cohort Study in Washington State. In 2000-2002, eligible persons (n ¼ 77,126) completed a 24-page baseline questionnaire, including detailed questions about supplement use (duration, frequency, dose) during the previous 10 years from multivitamins and individual supplements/ mixtures. Incident lung cancers (n ¼ 521) through December 2005 were identified by linkage to the Surveillance, Epidemiology, and End Results cancer registry. Longer duration of use of individual b-carotene, retinol, and lutein supplements (but not total 10-year average dose) was associated with statistically significantly elevated risk of total lung cancer and histologic cell types; for example, hazard ratio ¼ 2.02, 95% confidence interval: 1.28, 3.17 for individual supplemental lutein with total lung cancer and hazard ratio ¼ 3.22, 95% confidence interval: 1.29, 8.07 for individual b-carotene with small-cell lung cancer for >4 years versus no use. There was little evidence for effect modification by gender or smoking status. Long-term use of individual b-carotene, retinol, and lutein supplements should not be recommended for lung cancer prevention, particularly among smokers.
b-carotene plus 25,000 IU of retinyl palmitate daily in male and female heavy smokers and in men exposed to asbestos (12) . The ATBC trial tested 20 mg of b-carotene plus 50 IU of vitamin E daily in male heavy smokers (13) . Both trials found that b-carotene, alone or in combination with vitamin E or retinyl palmitate, increased the incidence of lung cancers by 36% (in CARET) and 16% (in the ATBC trial) compared with placebo.
The paradoxical findings between the observational studies and clinical trials may be attributable to several factors, including the fact that fruits and vegetables contain numerous substances (other than b-carotene) that may affect lung cancer risk, the interactions of nutrients within foods, and possible differential metabolism of nutrients from foods compared with those that are manufactured (12) (13) (14) (15) (16) . Given the low likelihood of new randomized trials evaluating these associations, carefully designed observational studies are critical to untangling the potential associations of dietary supplement use with lung cancer risk.
These results also led to concern about the millions of Americans using supplements, because the doses of bcarotene and other carotenoids in dietary supplements are much higher than would typically be acquired from diet (17, 18) . Most Americans' supplemental intakes of retinol and major carotenoids are from multivitamins; some people also ingest these nutrients by using individual supplements or other nonmultivitamin mixtures (17, 18) . However, there are very few published studies on associations between supplement use of retinol and carotenoids and risk of lung cancer.
We used data from the VITamins And Lifestyle (VITAL) Study, the only known large cohort investigation focused on dietary supplement use and cancer risk, to rigorously examine associations of supplemental intakes of b-carotene, retinol, total vitamin A, lutein, and lycopene with lung cancer risk. We have previously shown that multivitamins do not increase lung cancer risk (19) . Therefore, this study focused on use of the individual supplements and at higher doses than would be obtained from most common formulations of multivitamins.
MATERIALS AND METHODS

VITAL Study recruitment and response rates
The objectives of the VITAL Study were to investigate associations of supplemental vitamin C, vitamin E, and calcium; multivitamins; and other supplements with cancer risk. Details of the study design and methods have been published previously (20) . Cohort members were men and women aged 50-76 years at entry living in a 13-county area in western Washington State, the catchment area of the Seattle-Puget Sound Surveillance, Epidemiology, and End Results (SEER) cancer registry, who were willing to complete a 24-page baseline questionnaire. To encourage supplement users to enroll, the approach letter described the study as one on supplement use and cancer risk, but the study was not restricted to supplement users. Recruitment was conducted from October 2000 to December 2002.
Names were purchased from a commercial mailing list, and 364,418 baseline questionnaires were mailed, followed by a postcard reminder 2 weeks later. A total of 79,300 questionnaires were returned (21.8% overall; 19.5% response proportion among men, 24.4% among women), of which 1,580 were ineligible and 241 failed quality control checks, leaving 77,719 eligible cohort members at baseline (20) . The study protocol was approved by the institutional review board of the Fred Hutchinson Cancer Research Center (Seattle, Washington).
For the present analyses, we excluded 588 participants with a self-reported history of lung cancer at baseline (or who did not complete the baseline medical history section), 2 whose lung cancer was classified as lymphoma, and 3 whose diagnosis was based on a death certificate only. Therefore, 521 cases and 76,605 non-lung cancer cases remained for analysis (n ¼ 77,126 total).
Data collection
Data were collected at baseline. A 24-page, selfadministered, sex-specific, optically scanned questionnaire was used that covered 3 content areas: supplement use, diet, and health history and risk factors.
Measurement of vitamin supplement use. In a 6-page instrument, respondents were asked about use of various dietary supplements during the 10 years prior to baseline. For current multivitamin use, participants either selected one of 16 common brand names or provided dose information on each vitamin and mineral of their brand. Those who had used more than one brand over the 10 years or had used multivitamins only in the past selected from another list of brand names (reflecting past market availability). For analysis, the nutrient content of multivitamins was based on information from the PDR for nonprescription drugs (21) and from direct inquiry to manufacturers to determine composition of multivitamins in the past 10 years.
Respondents then reported their intake of vitamins including b-carotene, vitamin A/retinol, lycopene, and lutein from individual (single) supplements and all other mixtures not classified as multivitamins (e.g., ''stress''/B complex or antioxidant mixtures). We used a closed-ended format to inquire about current versus past use, frequency (days per week), duration (years) of use over the previous 10 years, and usual dose per day. Individual vitamin A supplements were assumed to be retinol. International Units of retinol were converted to micrograms of retinol by multiplying by 0.3, and International Units of b-carotene were converted to micrograms of b-carotene by multiplying by 0.6.
Average daily intakes (i.e., dose) over the previous 10 years of supplemental b-carotene and retinol were estimated by summing across intakes from the 3 sources (current multivitamin use, past multivitamin use, and individual supplements plus other mixtures) over the 10-year period prior to baseline, where intake from each nutrient was computed as years/10 3 days per week/7 3 dose per day. Ten-year average daily intake of total (multivitamins plus individual) supplemental vitamin A was computed in retinol activity equivalents as 10-year average retinol þ 10-year average b-carotene 3 0.5.
Supplemental lycopene and lutein intakes were computed based on duration (years) and frequency (days per week) of use from 2 sources: current use of multivitamins (i.e., whether the multivitamin contained lutein or lycopene) and individual supplements plus other (nonmultivitamin) mixtures. For analytic purposes and because of limited distributions among users, supplemental lutein and lycopene use are defined in this paper as ''no use,'' ''multivitamin use only,'' and ''individual supplement use. '' In a study of 220 participants, the VITAL supplement questionnaire showed excellent reliability when compared with a repeat administration of the questionnaire 3 months after baseline and excellent validity when compared with a detailed home interview and supplement inventory and with nutrient biomarkers (22) . Pearson correlation coefficients comparing current supplemental intakes according to the questionnaire versus the interview/supplement inventory were high: retinol, 0.72 (95% confidence interval: 0.63, 0.79); b-carotene, 0.58 (95% confidence interval: 0.46, 0.68). b-carotene showed a clear linear trend of increasing serum concentrations with higher self-reported supplemental intakes (Pearson's r partialed for potential confounding factors and diet, 0.31; 95% confidence interval: 0.19, 0.43).
Diet. Usual dietary intake was assessed by a 120-item food frequency questionnaire that included highly supplemented foods and adjustment questions on types of foods and preparation techniques (20, 23) . The measurement properties of an earlier version of this questionnaire have been published; Pearson correlation coefficients between nutrient intakes estimated by the food frequency questionnaire and 8 days of dietary intake (4 dietary recalls and 4 food records) were 0.43 for b-carotene and 0.24 for retinol (23) . The food frequency questionnaire analytic program, based on nutrient values from the Nutrition Data System (NDS) (version 5.0.35; University of Minnesota, Minneapolis, Minnesota), yields estimated intakes of over 50 nutrients.
Covariates. The 24-page questionnaire captured several covariates, including demographic characteristics, health history, physical activity over the 10 years prior to baseline, cancer screening practices, and other potential confounders of supplement-cancer associations. Covariates considered in these analyses include sociodemographic characteristics (self-reported age, gender, race, marital status, and education), anthropometric characteristics (weight, height, and body mass index (weight (kg)/height (m) 2 )), first-degree family history of lung cancer, previous history of cancer, and selfreport of physician-diagnosed chronic obstructive pulmonary disease (COPD) or emphysema as well as asthma (20) .
Tobacco use. Smokers were defined as individuals who smoked at least one cigarette per day for at least a year. We classified smokers as never, current, quit 10 years ago or longer, or quit less than 10 years ago as of the date of questionnaire completion. Duration of smoking was estimated by the reported number of years of smoking and intensity by the usual number of cigarettes smoked per day. Pack-years were computed as duration 3 cigarettes per day/20.
Outcome ascertainment
Participants were followed for lung cancer occurring from baseline through December 31, 2005 , by linking the cohort to the Seattle-Puget Sound SEER registry. SEER cases are ascertained through all hospitals in the area; through offices of pathologists, oncologists, and radiotherapists; and from state death certificates. After exclusion of the 5 cases noted above, 521 cases were identified in the cohort by using matching algorithms on personal identifiers and human review (20) .
For each participant, the censored date was the earliest date of withdrawal from the study (0.03%), death (3.02%), move out of the SEER catchment area (4.57%), or last date of linkage to the SEER registry for remaining participants (December 31, 2005) . Deaths were ascertained by linkage to Washington State death files, and moves out of the area were identified through the National Change of Address System and by follow-up letters and telephone calls. If a participant had multiple diagnoses of lung cancer, we used the time to first primary diagnosis.
Statistical analysis
Statistical analyses were performed by using SAS version 9.1 software (SAS Institute, Inc., Cary, North Carolina, [2002] [2003] . Cox proportional hazards regression was used to estimate the hazard ratios for associations of supplemental b-carotene, retinol, vitamin A, lutein, and lycopene with lung cancer risk. Robust standard errors were used to eliminate traditional proportional hazards assumptions.
A priori and using a stepwise procedure, we analyzed variables that measured smoking status, duration, and intensity (pack-years, pack-years squared, years of smoking, years of smoking squared, smoking status (4 categories as above), and age at which smoking started) at a P ¼ 0.05 level. Our final model included years of smoking, packyears, and a squared pack-years term. We also decided a priori to include age and gender in the model. Finally, we evaluated whether COPD/emphysema/asthma, previous history of cancer, first-degree family history of lung cancer, physical activity, education, body mass index, supplemental vitamin E, and daily fruit and vegetable servings were confounders of the supplement-lung cancer associations in models already adjusted for age, gender, and the smoking variables. In analyses of b-carotene, we further adjusted for fruit and vegetable intake, physical activity, supplemental vitamin E, and body mass index. These factors did not appear to confound associations of the other supplemental vitamins, so the more parsimonious models were used. Note that adjustment for the corresponding dietary variables (e.g., controlling supplemental b-carotene for dietary b-carotene) did not change the results appreciably, so our results were not adjusted for the diet-derived nutrients. Likelihood ratio tests were conducted to evaluate for effect modification by gender and smoking status in the supplement-lung cancer associations; P values for interaction were obtained to compare the fit of the models with the interaction terms and without them.
For analytic purposes, supplemental use of the vitamins was defined as follows: 1) Duration (years) of individual/ nonmultivitamin supplement use of b-carotene and retinol was categorized as ''no use,'' ''1-3 years,'' and '' 4 years.'' 2) Ten-year average daily dose of b-carotene, retinol, and a For all characteristics, <5% of the data were missing; percentages are of the total. Numbers may not sum to the total and percentages may not add to 100% because of missing data and/or rounding.
b Adjusted for age and gender. c 10-year average dose from multivitamins and individual supplements. d One or more first-degree relatives with lung cancer. 
RESULTS
After a mean of 4.05 years (standard deviation, 0.78) of follow-up, 521 participants developed lung cancer, and 391 cases of the disease (75%) were non-small-cell lung cancer; the breakdown was as follows: adenocarcinoma (n ¼ 174 (33%)); squamous cell (n ¼ 93 (18%)); large cell (n ¼ 10 (2%)); and non-small-cell carcinoma, not otherwise specified (n ¼ 114, 22%)). Small-cell lung cancer accounted for 14% (n ¼ 74) of the total lung cancers. Other lung cancers, mostly comprising carcinomas not otherwise specified and carcinoid/neuroendocrine tumors, accounted for 11% of the total. Table 1 gives the demographic and other selected characteristics of study participants, classified as cases and nonlung cancer cases. Lung cancer cases were somewhat older than individuals who did not develop lung cancer (mean ages ¼ 67.0 years and 61.9 years, respectively) and were more often male and noncollege graduates. Not unexpectedly, only 8% of lung cancer cases were never smokers and, compared with noncases, were more likely to be current smokers (30% vs. 8%), to have smoked for a longer period of time (83% vs. 28% for 20-59 years of smoking), and to have smoked more cigarettes (43.2 pack-years vs. 13.4 pack-years). At baseline, lung cancer cases were also significantly more likely than noncases to be sedentary, consume fewer fruits and vegetables, and have a history of COPD or emphysema and a family history of lung cancer.
Associations of lung cancer risk (total cases and by histologic type) with duration of use of individual/nonmultivitamin mixtures of b-carotene and retinol supplements and 10-year average daily dose of b-carotene, retinol, vitamin A, lutein, and lycopene from multivitamins and individual/nonmultivitamin supplements during the previous 10 years are given in Table 2 . Use of individual b-carotene supplements for 4 years was associated with a small, nonsignificant 18% elevated risk of total lung cancer; the association was considerably stronger for small-cell lung cancer: hazard ratio For all supplements, <5% of the data were missing; percentages are of the total. Numbers may not sum to the total and percentages may not add to 100% because of missing data and/or rounding.
d use of common multivitamin formulations, were each associated with a nonsignificant 25% elevated risk of total lung cancer. Although not statistically significant, the association for 10-year average daily dose was considerably stronger for b-carotene with small-cell lung cancer (hazard ratio ¼ 2.58, 95% confidence interval: 0.99, 6.72) and ''other lung cancers'' (hazard ratio ¼ 1.95, 95% confidence interval: 0.63, 6.02). Use of individual lutein supplements during the previous 10 years was associated with 102% and 148% increased risks of total lung cancers and non-small-cell lung cancer compared with nonuse of these supplements: hazard ratio ¼ 2.02 (95% confidence interval: 1.28, 3.17) and hazard ratio ¼ 2.48 (95% confidence interval: 1.53, 4.02), respectively. Lycopene supplement use was not associated with lung cancer risk. We also found no noticeable differences in these associations when histologic cell types were stratified as adenocarcinoma, squamous cell, and all other lung cancers) (data not shown). Table 3 gives associations of duration of individual supplement use of b-carotene and retinol and 10-year average daily dose from multivitamins and individual/nonmultivitamin supplements of b-carotene, retinol, vitamin A, lutein, and lycopene with lung cancer risk, stratified by gender. Use of individual retinol supplements for 4 years was associated with a statistically significant 58% (95% confidence interval: 1.04, 2.40) increased risk of lung cancer for men Use of individual lycopene supplements was associated with a 71% reduced risk for men but a 74% higher risk for women; however, these associations were not statistically significant. There was no appreciable effect modification by smoking status (defined as current; former smokers, quit <10 years ago; and former smokers, quit 10 years ago) based on either P values for interaction or stratification (Table 4) .
DISCUSSION
In this study that examined associations of long-term use of b-carotene, retinol, vitamin A, lutein, and lycopene supplements with lung cancer risk, longer duration of use of individual supplemental retinol was associated with significantly elevated risk of non-small-cell lung cancer and total lung cancer, long-term use of individual b-carotene supplements was associated with elevated small-cell lung cancer risk, and use of individual lutein supplements was associated with elevated risk of non-small-cell lung cancer and total lung cancer. Results were generally similar for men and women, and there was no appreciable effect modification by smoking status. Lung cancer risk was not significantly associated with total average 10-year daily dose of any of these supplements or with lycopene supplement use.
To our knowledge, very few studies (and only one cohort investigation) have reported on associations of vitamin A and carotenoids from supplements only with lung cancer risk because most previous studies focused exclusively on diet or on diet plus supplements together (6, 15, (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) . In general, case-control studies have suggested reduced risk of c For all supplements, <5% of the data were missing; percentages are of the total. Numbers may not sum to the total and percentages may not add to 100% because of missing data and/or rounding.
d Adjusted for age, gender, years of smoking, pack-years, and pack-years squared. e Also adjusted for fruit and vegetable intake, physical activity, supplemental vitamin E use, and body mass index.
lung cancer with higher carotenoid intakes (25-31); cohort study findings have typically been null (6, (29) (30) (31) (32) (33) (34) (35) ; and randomized trials have reported slightly elevated risk for b-carotene, particularly among high-risk groups, such as smokers (12, 13, 29, 30, 36, 37) . Overall, our findings are more in agreement with the randomized clinical trials of supplements than with the prior observational studies of diet. The CARET trial reported a weighted 36% increase in lung cancer incidence (relative risk ¼ 1.36, 95% confidence interval: 1.07, 1.73; P ¼ 0.01) among male smokers who received a combination of b-carotene (30 mg daily) and retinyl palmitate (25,000 IU daily) compared with placebo after a mean 4.1 years of follow-up (12) . In the ATBC trial, b-carotene supplementation (20 mg daily) increased lung cancer risk by 16% (relative risk ¼ 1.16, 95% confidence interval: 1.02, 1.33) after a mean follow-up of 6.1 years (13).
In the Physicians' Health Study, daily supplementation of 50 mg of b-carotene plus aspirin did not have any effect on lung cancer incidence (36) . Similarly, the Women's Health Study (37) , a randomized trial testing b-carotene, aspirin, and vitamin E in preventing cancer and cardiovascular disease among 39,876 healthy female health professionals, found no significant benefit or harm of b-carotene after 2 years of 50-mg b-carotene supplementation on alternate days compared with placebo (relative risk ¼ 1.03, 95% confidence interval: 0.89, 1.18). These results are in marked contrast to those from prospective cohort studies. Using pooled data from 8 cohort studies, Cho et al. (24) found that neither dietary nor supplemental vitamin A was associated with lung cancer risk. Männistö et al. (6) , using data from 7 cohort studies in the United States and Europe, reported that none of the carotenoids evaluated in the current study were associated with lung cancer risk. In the Health Professionals Follow-up Study and the Nurses' Health Study, lycopene and total carotenoids (from diet) were associated with reduced lung cancer risk (32) . Even in the ATBC cohort (34) , lower risks of lung cancer were reported for the highest versus the lowest quintiles of self-reported dietary intakes of total carotenoids (16%) and lycopene (28%), as well as serum b-carotene (19%) and serum retinol (27%).
It is interesting that duration of use of individual bcarotene, retinol, and lutein supplements, but not high average 10-year daily dose from multivitamins plus individual supplements, was positively associated with elevated lung cancer risk. It has been suggested that 1) these nutrients from supplements may be more bioavailable than those from dietary sources; 2) large intakes may interfere with absorption, transport, and distribution and/or metabolism of other carotenoids or micronutrients that could have offered significant protection; and 3) too high a dose of an antioxidant vitamin may interfere with generation of reactive oxygen species needed for beneficial processes, such as normal immune response and apoptosis (15, 16, 38, 39) . Therefore, one might have expected that higher doses of these supplements would be associated with higher risk (similar to randomized trials), whereas long-term use may or may not be associated with higher risk (analogous to studies of diet). However, it is possible that duration of individual supplement use was more predictive of risk because individual supplements contain the highest dosages of the nutrients. Nonetheless, note that b-carotene supplement doses in the intervention arms of the ATBC trial (20 mg/day) and CARET (30 mg/day) are appreciably higher than in the VITAL Study, where the median 10-year daily dose and years of use of individual supplemental b-carotene were 4,500 lg/day and 5 years, respectively. Thus, it is possible that the cumulative effect of relatively high doses of bcarotene and other carotenoids taken over a longer period of time (in the VITAL Study) may have a stronger effect on risk than supranutritional doses of shorter or similar duration (in the randomized trials). Additional studies examining the potential effect of long-term supplement use on lung cancer risk would be valuable in explaining these discrepancies. Because lutein supplement use was relatively infrequent in our study population, we decided to classify lutein supplement use as nonusers, (lutein-containing) multivitamin users, and individual supplement users rather than presenting information on average dose and years of use. Although there were only 2 lung cancer cases in the individual lutein supplement use category, the respective mean and median daily doses among users were 1.5 mcg (standard deviation, 0.7) and 1.0 mcg, and only 0.22% of participants had used the individual supplement for 6 years or longer, the results are strongly suggestive of elevated risk associated with lutein use. Given that lutein supplements have been used only in the past 15 years and only recently at high doses, this potential risk factor for lung cancer may be more important than suggested by the present study.
We found no significant associations of supplemental lycopene with lung cancer risk in the present study. As noted above, observational studies have generally reported that dietary lycopene is associated with reduced lung cancer risk (25) (26) (27) (28) (29) (30) , which is not surprising given that lycopene is a potent antioxidant (9, 11) . The lack of an association may be due to the fact that 77% of VITAL participants did not consume lycopene from either multivitamins or individual supplements, and only 2 participants (0.4%) used the individual supplement.
There is inconsistency in the associations of carotenoids with lung cancer risk when examined separately in men and women. In the present study, we found few differences in the results between men and women. In a report by Wright et al. (31) that included 587 female lung cancer cases and in the Canadian National Breast Screening Study (35) , dietary intakes of carotenoids were not associated with lung cancer risk. In contrast, in the Nurses' Health Study and the Health Professionals Follow-up Study, inverse associations of carotenoids with lung cancer risk were stronger for women than for men (32) . In a New York State cohort, inverse associations of carotenoids with lung cancer risk were observed for men, but there were no associations for women (33) . Reasons why associations may differ by gender are not clear, although it has been suggested that, compared with men, women may be more susceptible to the carcinogenic effects of cigarette smoke (40) .
There was no appreciable effect modification by smoking versus nonsmoking status in our study, which is not surprising because there were few nonsmokers among our lung cancer cases: 30% and 62% were current or former smokers, respectively. Results also did not differ significantly when we compared current with former smokers. Some observational studies of diet have reported more pronounced ''protective'' effects of vitamin A and carotenoids on lung cancer risk for current and former smokers compared with nonsmokers (8, 15, 33, 41) , whereas others have not reported these differences (6, 34) .
Our study has several strengths. We used a comprehensive and validated instrument that captured long-term use of multivitamins and of individual and multinutrient supplements. Assessment of (long-term) intake during the 10 years prior to baseline allowed us to more closely investigate supplement exposure over the relevant period of lung cancer development. Exposure and risk factor ascertainment were obtained prior to the diagnosis of cancer, and this prospective approach reduced any possibility of selection bias. We controlled for several factors that affect or modify lung cancer risk, particularly the strong effects of tobacco smoking. Finally, lung cancer cases were ascertained by using a comprehensive linkage system with the SEER registry, which we have estimated to be almost 100% complete for the year 2005, suggesting that the number of nonidentified cases should be minimal.
The study also has some potential limitations. Response bias is a potential concern; however, in general, response bias is unlikely in a prospective study because potential participants cannot choose to take part in the study based on both supplement use and future (unknown) lung cancer diagnosis. However, participants could have volunteered to enroll based jointly on a risk factor for lung cancer (smoking or COPD) and supplement use (e.g., a greater proportion of supplement users who were current or former smokers may have joined the study than supplement users who did not smoke). Nonetheless, our careful control for smoking history and our evaluation of other potential confounding factors such as COPD should have appreciably minimized this bias. As with other observational studies, residual confounding is possible. Generalizability is limited by the fact that the VITAL cohort is predominantly white and generally healthy, which is reflected in the fact that there were fewer current smokers than in the US population as a whole. Also, we were unable to stratify cases by smoking versus nonsmoking status because of the small number of never smokers who developed lung cancer (8%).
This observational epidemiologic study is one of the first to report that long-term use of individual b-carotene, retinol, and lutein supplements is associated with elevated lung cancer risk, results generally in agreement with randomized clinical trials. Although the results do not universally suggest that retinol, b-carotene, and other carotenoid supplements increase lung cancer risk, there is clearly no evidence of a protective effect. These findings are particularly relevant to those who use the individual supplements; they suggest that long-term use of these supplements, at doses higher than in a typical multivitamin, may be harmful with regard to lung cancer risk. Clearly, prevention of lung cancer will continue to be based largely on tobacco smoking prevention efforts. Nonetheless, in light of these findings, long-term use of individual b-carotene, retinol, and lutein supplements should not be recommended for lung cancer prevention, particularly among smokers. Furthermore, additional studies examining the effects of supplement use on risk of lung and other cancers are warranted.
